Bovine prochymosin is the zymogen of the aspartic proteinase chymosin. Prochymosin consists of a single 365 amino acid polypeptide chain with an M , of approx. 40 000 and contains three disulphide bridges (Foltmann et QZ., 1979) . Chymosin (rennin) is an industrial enzyme used in the early stages of the cheesemaking process. The production and purification of the bovine enzyme synthesized in Escherichia coli is described below.
The gene for bovine prochymosin has been expressed in E. coli using an expression plasmid (pCT70) containing the E. coli tryptophan promoter and a bacterial ribosomebinding site (Emtage et al., 1983) . The gene was expressed with a methionine residue at the N-terminus of the prosequence. Prochymosin accumulated to approx. 8% of total E. coli protein in an insoluble form, together with significant amounts of prochymosin fragments (Marston et al., 1984) . Bacteria expressing prochymosin contained either one or two refractile inclusion bodies visible by light microscopy. Isolated bodies consist of a mixture of reduced monomeric prochymosin and multimers of prochymosin interlinked partly by disulphide bonds (Schoemaker et al., 1985) . Inclusion bodies also contained prochymosin fragments.
The insolubility of prochymosin produced in E. coli was exploited to formulate a relatively simple purification procedure for active calf chymosin (Marston et al., 1984) . E. coli K12 HBlOl containing accumulated insoluble prochymosin was lysed and subjected to gentle centrifugation (12OOOg for 5 min) to prepare inclusion bodies.
The inclusion body preparation was washed in a buffer containing 0.5% (v/v) Triton X-100 and 10mM-EDTA, and solubilized by mixing with a solution of 8M-urea at pH 8.0. Denaturant concentration was lowered by dilution into a phosphate buffer, pH 10.7. The pH of this buffer was adjusted to 8 and the solubilized prochymosin was purified by DEAE-cellulose chromatography, followed by acidification to produce electrophoretically pure chymosin. In a typical preparation, lOOg (wet weight) of E. coli produced 124mg of chymosin (overal! yield 22%) with a specific activity equivalent to that of naturally occurring calf chymosin.
The enzymic properties of recombinant chymosin have been compared with those of natural rennet in terms of the degradation of various casein fractions during the cheesemaking process (Green et el., 1985) . In all cases, no significant differences were noted (subject to 10% error in the determination of casein fractions). Furthermore, the quality of cheddar cheese made from 270 litres of milk with recombinant chymosin was similar to that made with natural rennet.
